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INTRODUCTION: 
 
The University of Washington Patient Safety Center was 
established in March, 2005 with approval of a business plan and 
internal funding from the UW School of Medicine.  It has been 
internally termed the Institute for Surgical and Interventional 
Simulation (ISIS) because our charter focuses our work on 
computer-based training, skills, and procedural simulation for 
multidisciplinary healthcare training at the University of 
Washington.  Coincidentally, Isis, the Egyptian goddess of magic 
and medicine, has come to effectively serve as our iconographic 
inspiration.  The 3 tasks outlined in our “Statement of Work” for 
award W81XWH-05-2-0056 have been successfully achieved, with an 
emphasis this second year on Task 3: Reiterate and refine the 
models generated during year 1  
 
 
BODY: 
The University of Washington Patient Safety Center has focused 
its efforts in a number of areas relative to our Statement of 
Work.   
 

Task 1.  Develop a model structure for the organization of 
personnel and functions within the center (Months 1 - 3): 
ISIS has developed a stable administrative structure, created a 
strong scholarly basis for recruiting talented faculty, and 
created and outfitted our training laboratory, and is poised to 
move into our new facility in July 2007. 
 
A first step in creating ISIS was the formation of a stable 
administrative structure that includes an executive leadership 
that links us to the School of Medicine and UW Medical Center, an 
administrative group (financial, personnel, space, grants & 
contracts), a full-time manager, a full-time research engineer, a 
part time curriculum specialist, two part –time technicians, and 
a core group of clinician scientists with dedicated time leading 
the training and further R&D efforts.  Drs. Sinanan (PI) and 
Rosen, both receiving salary support from W81XWH-05-2-0056, are 
members of this team.  As an extension of this work, we have 
worked to achieve initial agreement with our School of Medicine 
Academic Promotions Committee on a set of guiding principles that 
mesh the Center within the academic promotion pathway of the 
University. This work establishes the principle that curriculum 
development, validation studies, and experimental evaluation of 
the simulation and the technical education process itself will be 
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formally recognized as relevant scholarly activity.  With 
increasing time-constraints and interest in clinician-teacher 
tracks, this has proven to be a very attractive recruiting tool 
for talented junior faculty from surgical and interventional 
disciplines, allowing us to account for their efforts in ISIS as 
part of an academic promotion portfolio.  Ten junior faculty and 
two fellows have been officially appointed. These faculty form 
our Faculty and Experts Group; some also are involved in the 
Research and Development Committee. 
 
The Center has refurbished and outfitted our ISIS-I laboratory 
complex (1200 sq ft) with separate rooms for skills and computer-
based simulators, group work areas and conferencing, and a 
dedicated Human Patient Anesthesia simulator (METI and Laerdal). 
Current simulation training is ongoing in these areas. We have 
also established a collaboration with skills training areas in 
the UW Schools of Nursing and Dentistry, with Harborview Medical 
Center, with the Seattle Children’s Hospital and Medical Center, 
and Memoranda of Understanding with regional partners at Madigan 
Army Medical Center (Andersen Simulation Center), University of 
British Columbia (Centre of Excellence for Surgical Education and 
Innovation, and Oregon Health and Sciences University (Simulation 
and Clinical Learning Center)to extend our training opportunities 
to the northwest geographic region. ISIS has initiated training 
relationships within the Washington, Wyoming, Alaska, Montana, 
and Idaho (WWAMI), and has conducted telemedicine activities with 
the Boise Veterans Administration Medical Center. A new ISIS-1 
laboratory complex (1750 sq ft) has within the University of 
Washington Medical Center’s Surgery Pavilion complex will open in 
July, 2007.  Although completing this process exceeded our 
timeline, the new ISIS-1 and collaborative regional training 
sites will provide an optimal venue for surgical and 
interventional skills training immediately adjacent to patient 
care areas and in proximity to the trainees for whom this 
training is targeted. 

Task 2.  Facilitate the development of methodologies to establish 
the 5 principal needs for each course that needs to be taught 
(months 3 - 12) 
We have explored in depth, the optimal organization and task 
formulation for skills training centers in anticipation of 
selecting, designing, and ratifying curricula for ISIS. In 
achieving accreditation as a Level 1 Comprehensive Education 
Institute of the American College of Surgeons, ISIS has been able 
to exchange best practices and develop new standardized processes 
with other accredited simulation centers. In this regard, local 
and invited visiting experts, ongoing literature reviews, site 
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visits to other simulation and skills centers nationally over the 
period of this contract, close collaboration (site visits, 
meetings, conferences) with industrial partners, and scholarly 
presentations and interaction at national meetings have supported 
our efforts to establish where the state of the art in skills 
training centers is, and to focus our efforts on and beyond that 
horizon.     Through this highly interactive process, 
participating departments with curricula vested in ISIS have 
committed their junior residents to training in the Center. 
 
We have developed and refined a set of initial skills and 
procedures for the Patient Safety Center and have developed 
standardized curricula around them. Course faculty meet with the 
ISIS Education and Curriculum Director for 1:1 consultation 
throughout the process of writing, delivering, and refining 
curricula as well as reviewing course evaluation data. ISIS also 
conducts faculty workshops, where pertinent subjects, i.e., peer 
review process, are present by subject matter experts. Procedures 
for which curricula has been or is being developed were selected 
by ISIS member departments because of their key importance in the 
workflow and routine patient care of junior residents, and also 
because for these procedures, the tradition of bedside training 
appears to be neither efficient nor as safe for patients as it 
could be.  ISIS faculty are actively teaching these curricula: 

COURSE NAME DEPARTMENT 
Anaphylaxis Anesthesiology 
Bronchospasm Anesthesiology 
Conscious sedation Anesthesiology 
Malignant hypothermia Anesthesiology 
Myocardial ischemia Anesthesiology 
Oxygen line failure Anesthesiology 
Pericardial tamponade Anesthesiology 
Pneumothorax Anesthesiology 
Unanticipated difficult airway Anesthesiology 
Venous air embolism Anesthesiology 
Ventricular fibrillation Anesthesiology 
Central venous catheter placement Medicine, Surgery 
Lumbar puncture* Medicine 
Thoracentesis* Medicine 

Shoulder dystocia 
Obstetrics & 
Gynecology 

Mock code-depressed newborn Pediatrics 
Mock code-meconium and depressed 
newborn Pediatrics 
EVATS Surgery 
* In standardized curriculum format  
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Competency in clinical practice is no longer the province of the 
solo practitioner.  Increasingly we recognize that depth, 
redundancy, and safety must come from a team concept of practice, 
especially in a complex inpatient setting.  To address this 
issue, we have developed a collaborative relationship with allied 
health professionals, particularly the School of Nursing, to 
offer team training as part of the systems-based practice 
envisioned as a core competency by the ACGME.  Collaborative 
space and curricula are being developed in 2500 sq ft of 
additional, newly identified space, and team training around 
urgent and emergent OR and hospital events such as airway loss or 
Code 199 and specific procedures such as surgical robotics are 
ongoing within the laboratory and in actual medical center 
inpatient units.  
 
Although the initial focus of the ISIS center was toward training 
of resident physicians, skills training opportunities for medical 
students have also been identified and developed.  Two medical 
student groups have been approached.  The first group, graduating 
medical students, received an essential procedural skills module 
based on survey data from residency training programs for which 
the curriculum was developed and taught by ISIS.  This training 
was offered as part of the “Capstone” program summary that 
orients the finishing medical students just prior to residency. 
Courses taught by ISIS faculty include: 1) Airway 2) Team 
Training (using SimMan), 3) Endoscopy, 4) Shoulder Dystocia, 5) 
Episiotomy, and 6) Central Line Placement. The second group is 
comprised of medical students in their third year taking their 
surgical clerkships.  During their orientation to surgery, the 
students are offered targeted exposure to technical surgical 
scenarios and basic skills training, such as placement of central 
venous catheters, as a safe and more efficient method of creating 
a surgical experience to inform their eventual career choice. 
 
There is promising research using gaming technologies and 
internet platforms such as Microsoft Xbox© and Second Life© to 
deliver curricula. ISIS is working with members of the Xbox team, 
and will soon be deploying an Xbox Developers Kit to achieve this 
goal. 
 
ISIS has committed a great deal of effort to raising awareness of 
our training facility within our Medical School and University 
Community.   Presentations and demonstrations have been arranged 
for members of the Medical Executive Committee, the Office of the 
President, and key members of the Development Community.  ISIS 
has been showcased as representing the technological vanguard of 
medical care and medical education at the University of 
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Washington, and figured prominently in the Development efforts of 
the University.  This work, in addition to a close collaboration 
with our industrial partners (METI, Simulab, Stryker, and Tyco-
United Stated Surgical) has both supported the concept of the 
Patient Safety Center, and provided the basis for ongoing fund 
raising activities for ongoing support of ISIS.  Other funding 
opportunities pursued have included cooperative agreements to 
support training by member departments, and grant submission to 
AHRQ (Central Venous access training) and the Stemmler Fund 
(National Board of Medical Examiners).  

Task 3.  Reiterate and refine the models generated during year 1 
(months 12 - 24) 
These goals have been achieved during the period of this 
contract: 
 
Goal 1: Define and apply the role of ISIS with University of 
Washington Health Sciences Schools 
 

General Objectives: Increase awareness of ISIS with UW 
Health Sciences Schools; Formalize ISIS contributions to 
Appointment & Promotion Committee process 
 
What Has Been Done: Sponsored 3-day Harvard taught 
“Simulation as a Teaching Tool” instructor course with 
students from School of Medicine, School of Nursing, WWAMI 
and other partner and neighbor institutions in March 2007. 
The School of Medicine (Objective Structured Clinical Exam 
facility and staff) and School of Nursing (Learning Lab 
facility and staff) supported the course. 
Active membership in UW Interprofessional Simulation Center 
for Health (UWISCH). Initial meetings for expansion to 
Harborview Medical Center 9th and Jefferson Building. 
Formalized faculty portfolio, peer review, appointment & 
promotion, and problem based learning unit processes. 
Central venous catheter protocol approved for UWMedicine. 

 
Goal 2: Move operations from the fourth floor of Health Sciences 
to the first floor of the Surgery Pavilion 
 

General Objectives: First dedicated footprint in ISIS 

enterprise 
Expanded visibility in UW Medical Center showing commitment 
to simulation’s goals – patient safety, reduced costs. 
 
What Has Been Done:  Expected occupancy in June 2007? OR 
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equipment will mimic actual UWMC OR. Maximized space for 
flexibility to suit many different training needs. 

 
Goal 3:  Add personnel 
 

General Objectives: Demonstrate excellence and expertise 
through depth of services available from ISIS. 

 
What Has Been Done: Hired part time Ph.D. curriculum 
specialist. Posted opening for information technology 
specialist and Administrator. Twelve faculty formally 
appointed. 
 Anesthesiology:  5 
 Surgery:    2 (including 1 Fellow) 
 Internal Medicine: 1 
 Family Medicine: 1 
 Obstetrics & Gyn 1 (Fellow) 
 Otolaryngology  1 
 School of Dentistry 1 
 

Goal 4: Formalize infrastructure 
 

General Objectives: Generate revenue by charging for 
services and courses. Standardize and streamline operations 
through established processes 
 
What Has Been Done: Fee structure developed and reviewed by 
UW Management Accounting and Analysis. 
Off the shelf software selected for learning management 
system, resource management and scheduling, and e-learning 
templating. MSAccess being utilized for course evaluations, 
data capture and reporting. 

 
  
Goal 5: Obtain long term funding for operations 
 

General Objectives: Identify funding streams – endowments, 
sponsorships, grants, government sources 
 
What Has Been Done: Featured at Turner Event April 2007. 
Continued Development efforts. One of Dean’s and President’s 
top initiatives. Congressional line item submitted to House 
Appropriations Committee. 
 

Goal 6:  Collaborate with partner institutions for the promotion 
and standardization of medical simulation. 
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General Objectives: Establish role as simulation leader; 
Standardize curricula and practices 
 
What Has Been Done: Memoranda of Understanding signed with 
University of British Columbia, Oregon Health and Sciences 
University, and Madigan Army Medical Center to form a 
Northwest Simulation Consortium. Conducted first 
telemedicine courses within WWAMI – Boise VA. Participated 
in American College of Surgeons Think Tank sessions for 
accredited simulation centers. Draft MOU with Virginia Mason 
Medical Center. Initial meetings held with Seattle Science 
Foundation. Planning meetings held with Director of Boeing 
Training Simulation Center. Designing standardized curricula 
using gaming platform for delivery to remote learners, 
incorporating live-chat interaction with Seattle–based  
UWMedicine expertise. 
 
 

KEY RESEARCH ACCOMPLISHMENTS: 
 

Research Report 
 
Biorobotics Laboratory Collaboration 
ISIS (Institute for Surgical and Interventional Simulation) 

Summary of Biorobotics Work 

Collaborators 
Mika Sinanan MD, PhD 
Smita De, PhC 
Mitch Lum, PhC 
Jacob Rosen, PhD 
Andrew Wright, MD 
Blake Hannaford, PhD 
 
Building on prior work, the ongoing collaboration between the 
Department of Surgery and the Biorobotics Laboratory based in 
Electrical Engineering continued this year at an active pace.  
Andrew Wright joined the team and immediately initiated an active 
investigation program.  ISIS, the subject of last year’s Research 
Report, also initiated several major collaborative research 
studies in simulation-based training. 
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Collaborative research with the Biorobotics Laboratory focused on 
three areas.  Further development and refinement of the UW 
Surgical Robot, now named RAVEN (Figure 1), was a major effort 
with several on-campus demonstrations of the surgical telerobotic 
system, a major demonstration for the MRMC / TATRC Sponsor in 
Simi Valley, CA as a simulation of an actual field deployment of 
the robot in a military extreme environment (Figure 2), and most 
recently, a clinical demonstration in the CVES laboratory using 
an animate porcine model for a variety of surgical maneuvers 
(Figure 3,4).   
 
The second area of focus was a correlation of the performance 
metrics of the Red Dragon system with the objective scoring 
system built into the FLS (Fundamentals of Laparoscopic Surgery) 
training and assessment system ratified by SAGES and the ACS.  
The Red Dragon is a second generation passive tracking device 
developed in the Biorobotics Lab based on a similar design of 
RAVEN - surgical robot (Figure 5).  It uses a spherical mechanism 
with position sensors and force sensors to track forces and 
torques of two laparoscopic instruments during laparoscopic 
tasks.   These data are captured with video and synchronized at 
every 1/30 or a second. Pattern analysis of the output from a 
surgeon of unknown skill can be statistically mapped onto the 
performance of novices and experts at the same task to derive a 
score that represents the degree of expertise in the performance 
by the surgeon, a score that incorporated efficiency, grace, and 
the specificity of the surgeon in working to complete the task.  
More importantly, this is an objective score derived 
automatically without any expert observation or subjective 
scoring, removing a major hurdle to most scoring systems that are 
quite subjective in character and costly in terms of physician 
time.  This work builds on the prior work in the Blue Dragon 
system (Figure 6) where performance of laparoscopic tasks was 
correlated with skill level using a hidden Markov statistical 
analysis of the forces and torques and tool velocities captured 
by the device.    
 
The FLS system which includes 5 tasks that have been 
independently validated to correlate with MIS surgical skill will 
be used to compare a nationally accepted objective scoring system 
of skill with the Markov analysis developed in the Biorobotics 
Lab, to further refine the discrimination of the Red Dragon and 
permit direct comparison between Red Dragon scores and other 
scoring systems.  The FLS includes peg transfers, precision 
cutting, placement and securing of a ligating loop, simple 
suturing with an intracorporeal knot, and simple suturing with an 
extracorporeal knot (Figure 7).  This work is ongoing and will 
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later incorporate measures of performance in standardized FLS 
tasks between RAVEN and the Da Vinci clinical robot in the UWMC 
OR.   
 
The third area of focus for the biorobotics lab is the PhD work 
by Smita De in collaboration with all members of the group 
dealing with damage at the tool-tissue interface in MIS surgery. 
 The premise of this work has been that in moving to a MIS 
environment, surgeons have relinquished not only three 
dimensional depth perception but also an appreciable component of 
the tactile feedback from handling tissues.  This lack of haptic 
feedback with standard MIS surgical instruments introduces the 
potential for inadvertent tissue injury during standard 
procedures, tissue injury that translates into injured bowel, a 
perforated gastric wall, or a torn, leaking gallbladder in 
clinical situations. In the studies we have carried out, standard 
MIS tools mounted on a computer controlled gantry (the Motorized 
Endoscopic Grasper or MEG) were used to apply graded stresses 
from 0 to 300 kPa and durations of 10-60 seconds to tissues 
(liver, small bowel, ureter, and bile duct) in an anesthetized 
porcine model. The tissues were then photographed and harvested 2 
hours later for standard histology and immunocytochemical 
analysis, evaluating for evidence of direct tissue damage, 
ischemia, and apoptosis.  Further experimental data and a novel 
finite element modeling and statistical analysis have correlated 
expected and demonstrated tissue stresses to the degree of damage 
observed.  This work, to be presented at regional and national 
surgical meetings this year, provides surprising information on 
the range and severity of stress that tissue is exposed to during 
normal instrument handling (Figure 8), stresses that certainly 
influence the risk of perforation, local tissue inflammation, and 
postoperative healing. 

Summary of ISIS Research Work 

Collaborators 
Mika Sinanan MD, PhD 
Jacob Rosen, PhD (Electrical Engineering, Surgery, ISIS) 
Andrew Wright, MD 
Tom Lendvay, MD (Urology) 
Sarah Kim, PhD (History and Medical Education, ISIS) 
Moe Hagman, MD (Internal Medicine) 
Brian Ross, PhD, MD (Anesthesiology, ISIS) 
 
Research work in ISIS has been concentrated in the R and D 
committee with Aaron Jensen’s work on the role of the surgical 
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mentor in acquisition of technical surgical skills, Tom Lendvay’s 
work on development and validation of a suprapubic catheter 
training system, and two other specific research projects. 
 
In collaboration with a commercial partner Red Llama, we have 
embarked on developing a series of cognitive skills platforms 
specifically aimed at the cognitive component of specific 
surgical procedures.  Red Llama has contributed a development 
platform, SimPraxisTM, and programming expertise.  ISIS has 
developed a cognitive map (Figure 9) for the first procedure to 
be addressed, laparoscopic cholecystectomy, that details the 
steps in patient selection, preparation, instruments, positioning 
and setup, and then detailed specific steps to the procedure.  
Errors at each step are included.  The cognitive map is being 
ported into the SimPraxis engine with video commentary, clinical 
footage, and text prompts. This interactive platform invites the 
trainee to select instruments and then to choose the location of 
the next step in dissection or surgical treatment, mimicking the 
real choices that must be made in the OR (Figure 10).  If the 
trainee chooses correctly, video segments of the procedure are 
shown that move to the next step. If the trainee chooses 
incorrectly, the video mentor provides further expert commentary. 
 Metrics captured from these choices during training and the 
influence on this type of training on the trainee’s comfort and 
perceived expertise in moving through the clinical procedure 
(separate from his or her skill in actually making the 
instruments do what he or she wants to do) are important next 
steps in refining this model of simulation training, and 
validating the specific modules.  If possible, we hope to extend 
these cognitive training modules to other ACS accredited 
simulation training centers. 
 
The second research project being actively pursued by the ISIS R 
and D group is development of a UW Medicine-wide training system 
for placement of central venous catheters (CVCs).  Placement of 
these catheters in the internal jugular and subclavian venous 
systems are one of the specific skills that intensivists and 
general surgeons must acquire and practice during their training. 
 However, it is also a procedure with substantial morbidity and 
risk associated with it.  Well defined technical innovations to 
the procedure: appropriate patient selection, preparation, and 
identification, use of sterile precautions, appropriate vital 
sign monitoring, ultrasound guidance for catheter placement, and 
appropriate sterile management and prompt removal have been shown 
to largely ameliorate these risks but have not been 
systematically included in resident training programs.  With the 
development of ultrasound capable simulators for CVC placement 
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through our commercial partner, Simulab, we now have the 
capability to train, in simulation, a generation of surgeons and 
intensivists with a standard protocol and certify, in simulation, 
competency in the procedure.  Given the demonstrated risks of the 
procedure, such training and certification is of tremendous 
interest to our hospital administrations at UWMC and HMC as it 
should improve patient safety and reduce the cost of infectious, 
thrombotic, and acute surgical complications from CVC placement. 
 At the present time, we are developing a FLASH computer-based, 
interactive training program that will be delivered via the web. 
 After successful completion of this program including a number 
of scenarios that require complication avoidance, detection, and 
management, the trainee will graduate to training on the physical 
simulator, Central Line ManTM (Figure 11).  Once the trainee can 
complete the entire procedure successfully, they will be 
certified in CVC procedures by ISIS.  All elective CVC procedures 
will be performed with the assistance of dedicated nursing staff 
and all catheters tracked with a unique numerical code.  Research 
elements will derive from validating the training and then 
tracking acute and long term complications of CVC placement to 
demonstrate that training in simulation has real potential to 
improve performance and patient safety around technical 
procedures. 
 
 
 
REPORTABLE OUTCOMES: 
 
The key reportable outcome is our accreditation as a Level I 
Comprehensive Educational Institute of the American College of 
Surgeons. 

 
 

CONCLUSION: The University of Washington Patient Safety Center – 
ISIS – has had a strong year.  We are on the cusp of moving into 
our new facility in the University of Washington Medical Center 
Surgery Pavilion, have refined and enhanced an administrative 
support structure with strong links to the School of Medicine and 
University of Washington Medical Center, and succeeded in the 
implementation of an academic basis for recruiting and rewarding 
faculty. We are highly visible within the University, the Pacific 
Northwest, and the simulation community. Our work and research 
are highly regarded.  We look forward to expanding our activities 
in our new facility, and are excited about the promise of the 
Xbox and Second Life curricula project. 
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